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Sir: 

I, Keishi Nakamura, a citizen of Japan, residing at Tomigata 741 7-3, Ina, Nagano, 
Japan, and an inventor of the present invention, hereby declare and state the following: 

1. I graduated from Toyohashi University of Technology of Aichi, Japan in 1995 
with a degree in master course of material science. 



2. Since 1998, I have been employed by KOA Corporation of Nagano, Japan, 
where my present title is an engineer. During my employment therein, I have conducted 
mainly developments of low resistance value resistors. 



3. i am familiar with the above-identified patent application as weil as the Official 
Action of March 1 , 2002, in the application. 
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Action of March 1 , 2002, in the above-identified application. 

5. Under my supervision and control, tests were conducted on (a) welding samples 
made by conventional welding method as shown in attached drawings and (b) diffusion- 
bonding samples according to the present invention made by diffusion bonding method for 
forming the diffusion layer by applying heat and applying pressure uniformly all over the 
electrodes as also shown in the attached drawings. 

Welding samples are made by affixing a metal strip on both ends of the 
resistor body by welding wherein two points in each metal strip are welded by using a 
welding electrode with two pulse currents. 

Diffusion bonding samples are made by attaching a sheet of resistor body 
(Cu-Ni Alloy) and a sheet of metal strip (Cu) (superposed); heat and pressure are applied 
uniformly all over the attached sheets for resistor body and metal strips, thus the sheet for 
metal strip is bonded to the sheet for resistor body with forming the diffusion layer at the 
interface thereof; unnecessary portion of metal sheet is removed, then a pair of metal strips 
is formed on the resistor body at both ends thereof as electrodes; and the sheet for resistor 
body having metal strips thereon as electrodes is cut into pieces of a suitable length. 

6. The following experimental evidence was obtained from these tests: 

In particular, Test result 1 shows evaluation of initial resistance value after 
completion of 2mQ resistor. The result shows that sample resistors of the present 
invention (Diffusion-bonding method) have very small variations in initial resistance value 
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while sample resistors of the conventional welding method have large variations in initial 
resistance value. 

Test result 2 shows evaluation of resistance variations by short-time overload 
test. The result shows that sample resistors of the present invention (Diffusion-bonding 
method) have very small variations of the resistance value while sample resistors of the 
conventional welding method have large variations of the resistance value. 

Test result 3 shows evaluation of resistance variations by heat cycling test. 
The result shows that sample resistors of the present invention (Diffusion-bonding method) 
have very small variations of the resistance value while sample resistors of the 
conventional welding method have large variations of the resistance value. 

7. From the above test results, I have concluded that resistors according to the 
present invention made by a diffusion-bonding method have very small variations of the 
resistance value, while resistors made by conventional welding method have large 
variations of the resistance value. That is, according to the present invention, remarkably 
decreasing variations in the resistance value can be obtained. 

The undersigned declares that all statements made herein of his own knowledge 
are true, and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
§ 1001 of Title 18 of the United States Code and that willful false statements may 
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jeopardi2e the validity of the application or any patent issued thereon. 

Signed this 

-^W? day of Jul/ 20Q2 



DWH/rab (010481) 

Attachments: 5 pages of drawings and data 
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EXPERIMENTAL EVIDENCE 



Test result 1 



Evaluation of initial resistance value 
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Welding 



Diffusion bonding 
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Diffusion bonding 
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Test result 2 



Evaluation of resistance variations by short-time overload test 
Test condition; 5 times of power rating in 5 seconds 
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Test result 3 



Evaluation of resistance variations by heat cycling test 
Test condition: -55°C(30min) /+125 e C (30mm) 
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Welding Diffusion bonding 
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Samples 

1. Welding samples 

< Dimension > 




j->_ i 1 , — m: am \ 




Under coat resin 



2- Diffusion bonding samples 
< Dimension > 




1.2mm 3.9mm 1.2mm 



Resistor body (Cu-Ni Alloy) 
< Material > / 




• 
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3. Method of welding 

<Welding positions> 
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3mm ^| ^ 
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< Structure of welding electrode > 
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I Welding conditional 
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4. Method of diffusion bonding 

< Diffusion bonding of the metal sheets> 



a sheet for 
resistor body 
(Cu-Ni Alloy) 

a sheet for metal \<- 
Strip (Cu) 




applying heat and pressure uniformly all over 
the attached sheets for resistor body and 
metal strip, thus the sheet for metal strip is 
bonded to the sheet for resistor body with 
forming the diffusion layer at interface thereof 



< forming a pair of electrodes by removing unnecesary portion of metal sheet> 




metal sheet (Cu) 



electrodes of 
metal strips 

(Cu) 



removing 
unnecessary 
portion of 
metal sheet (Cu) 




uniform diffusion 
layer is formed 
under all over 
the metal strip 
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(Cu^Ni Alloy; 



uniform diffusion 
layer is formed 
~ under all over 



